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SOLUTION: The starting (q) bits of the address ADD are 
stored in a subregister RI1 and the remaining (p) bits are 
stored in R12. When a word is read out, (q) bits of the 
word are decoded by a row decoding circuit LD and a 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Each memory is constituted by two or more words at the form of a matrix, and the 
contents of each WORD express a binary information element. Each WORD can access in the 
address encoded by k bits in binary mode (k is a larger integer than 1). In order that an address 
bit may be the approach of reading the contents of the WORD of integrated-circuit memory by 
which it is serially supplied to memory through an address input terminal and may read the 1- 
word contents Are concurrent with receiving serially the first q bits of the 1-word address to read 
(q being an integer smaller than k), and receiving the remaining [k-q] bits of said address. 
Decode the first [ said ] q bits of said received address, and a read-out circuit is connected to the 
WORD which has the first q address bit corresponding to the first [ said ] q bits of said received 
address. Take out the binary information element which the contents of said WORD express, and 
while decoding said remaining [k-q] bits of said 1 word [ to read ] address How to read the 
contents of the WORD of the integrated-circuit memory characterized by outputting said binary 
information element which said contents of said WORD which has an address bit corresponding 
to the first [ said ] q bits of said received address express to the data output terminal of memory. 
[Claim 2] Memory is an approach according to claim 1 characterized by having the sequential 
read-out mode which outputs automatically the 2nd binary information element expressed 
according to the word [ 2nd ] contents of memory after read-out of the contents of the 1st WORD 
corresponding to the 1st address to a data output terminal. 

[Claim 3] The approach according to claim 2 characterized by carrying out while outputting the 
binary information expressed according to the word [ 1st ] contents in decode of the address of 
the 2nd WORD to the data output terminal. 

[Claim 4] An approach given in either of claims 2-3 characterized by taking out one binary 
information element at once in sequential read-out mode. 

[Claim 5] It is constituted by two or more words and the contents of each WORD express a 
binary information element. The address input terminal which each WORD can access in the 
address encoded by k bits in binary mode (k is a larger integer than 1) and which is integrated- 
circuit memory and receives an address bit serially, The data output terminal which outputs the 
binary information element corresponding to the contents of the WORD by which the address 
was carried out, In the integrated-circuit memory possessing the input register which memorizes 
a carrier beam address bit, the circuit which decodes the received address bit, and the circuit 
linked to the circuit which reads WORD Said WORD is constituted by two or more WORD 
groups, and the first k address bits of the WORD contained in each WORD group differ 
mutually. If the remaining [k-q] address bits are the same (q is an integer smaller than k), a read- 
out circuit is prepared for every WORD group and memory receives k address bit Said read-out 


Machine English Translation of JP-08-235851 


circuit takes out the binary information expressed according to the contents of the WORD group 
corresponding to the first k address bit of a carrier beam. Integrated-circuit memory 
characterized by providing the control-output multiplexing circuit where memory outputs the 
binary information expressed according to the contents of the WORD which has the address 
corresponding to received k bits further to said data output terminal. 

[Claim 6] An input register is memory according to claim 5 characterized by being constituted 
with two shift subregisters formed from q eels and the eel of the [k-q] individual, respectively. 
[Claim 7] An input register is memory according to claim 6 characterized by being a binary 
address counter. 

[Claim 8] A control circuit is memory according to claim 7 characterized by having a means to 
change the contents of the input register. 

[Claim 9] Memory given in any 1 term of claims 5-8 characterized by having the output register 
connected to the read-out circuit since the binary information element taken out by the read-out 
circuit is stored. 

[Claim 10] Memory given in any 1 term of claims 5-9 characterized by being electrically 
programmable and being eliminable memory. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to serial access memory. Although especially this 
invention can be adapted for memory volatile [ of other formats ], or non-volatile, it relates to 
eliminable programmable read-only memory (EEPROMs) electrically. 
[0002] 

[Description of the Prior Art] (from a number of an information element of standpoints 
memorized) Current development of the memory of the integrated-circuit format of having a 
very large information storage capacity is furthered by the request which wants to make high the 
frequency of the clock signal which determines the working speed of the system incorporating 
these integrated-circuits memory. Consequently, coincidence also has the research which 
shortens increasingly time amount which accesses the contents of the WORD which constitutes 
these memory. "WORD" means a physical stereo with the contents showing the binary 
information element encoded by b bits here, b is an integer here. WORD is formed of b basic 
memory cells, and each basic memory cell is typically formed of a store circuit. 
[0003] Seeing from the access time, parallel access memory is the most advantageous memory. 
The period corresponding to 1 cycle of the clock signal which determines the working speed of 
such memory is enough to give one of the memory of these for the one address which is the 
WORD from which the contents are read in parallel. 

[0004] Nevertheless, as for serial access memory, that a manufacture price is low, that a package 
is especially small light clearly, etc. have a clear advantage again as compared with parallel 
access memory. In fact, there are very few contact pins which need serial memory. The number 
of contact pins of an integrated circuit affects extremely the amount of space which an integrated 
circuit occupies. Consequently, serial access memory is very useful portable. 
[0005] However, it is desirable that the clock signal frequency and storage capacity of these 
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serial access memory can be increased. Memory capacity is 64 kilobits and the present most 
highly efficient product operates on the frequency of about 1MHz. The frequency more than the 
storage capacity and the 5MHz range of about 256 kilobits is expectable in the near future. 
[0006] In fact, the technical issue essentially involved to the access time to the contents of 
WORD in read-out mode produces increase of the clock signal frequency of these memory. With 
the "access time" in "read-out mode" The time of the address of WORD being known by 
memory (at namely, the time of memory receiving all the address bits of WORD serially), The 
time of the binary information which the contents of the memory cell of WORD express 
beginning to become available (when memory being serial output memory), Or please 
understand that the period seen in the exterior during the time of becoming available in the 
exterior of memory through one or more output pins is meant (when memory is parallel output 
memory or the information element is encoded by 1 bit). 

[0007] The access time is essentially restricted by time amount required to perform the following 
two phases in order. 

- Switch appropriately various change equipments for connecting a read-out circuit to the 
WORD which has decoding the address which memory received, i.e., the contents showing 
binary information reading. 

- The binary information on a logic signal format is taken out from an original read-out process, 
i.e., the read WORD, (the memory cell of WORD does not necessarily memorize a directly 
usable logic information element, but, generally the metaphor has the physical characteristic 
which is changed into a logic signal by the suitable circuit which consists of differential 
amplifier and which can be changed). 

[0008] By the standard approach, the address encoded by the bit of a certain number can receive 
serially with a shift register. Only many clock signal cycles of the number as the address bit 
which can be received with this same approach continue. 

[0009] The maximum-permissible access time is often equal to an odd times as many duration as 
the half cycle of a clock signal. For example, this access time is set as 3 half cycles, when 
memory is connected to the micro wire or the I2C mold bus, and when memory is connected to 
the SPI bus, it is set as a half cycle. 

[0010] Therefore, the format of a bus that memory communicates with other equipments 
determines the maximum-permissible access time to a given clock signal frequency. For 
example, the permissidn access time is restricted to 250 nanoseconds and this corresponds to the 
engine-performance level near the engine-performance level of the equipment which reads high- 
speed parallel access memory to use an SPI bus and the clock signal frequency of 2MHz. 
[001 1] Technical difficulty arises in structure peculiar to a required toggling speed. If there is a 
solution means, the circuit used is a high power consumption circuit in many cases. In the 
memory often constituted by portable [ which is asked for the minimum power consumption 
level ], this is hardly desirable. The frequency of a clock signal is determined to the maximum- 
permissible access time it is expected in fact therefore that is the format of the bus used. 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the standard 
configuration of the conventional serial access memory, the standard read-out approach, the 
same configuration of serial access memory as a functional target, and the read-out approach, 
when the above-mentioned technical issue is solved, and it has technical conciseness and low 
power consumption and they are seen from the outside. 
[0013] 
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[Means for Solving the Problem] Each memory is constituted by two or more words at the form 
of a matrix, and the contents of each WORD express a binary information element. Each WORD 
can access in the address encoded by k bits in binary mode (k is a larger integer than 1). The 
approach by this invention which reads the contents of the WORD of integrated-circuit memory 
that an address bit is serially supplied to memory through an address input terminal Are 
concurrent with receiving serially the first q bits of the 1-word address to read (q being an integer 
smaller than k), and receiving the remaining [k-q] bits of said address, in order to read the 1- 
word contents. Decode the first [ said ] q bits of said received address, and a read-out circuit is 
connected to the WORD which has the first q address bit corresponding to the first [ said ] q bits 
of said received address. Take out the binary information element which the contents of said 
WORD express, and while decoding said remaining [k-q] bits of said 1 word [ to read ] address 
Said binary information element which said contents of said WORD which has an address bit 
corresponding to the first [ said ] q bits of said received address express is outputted to the data 
output terminal of memory. 

[0014] Therefore, before the address bit has received this invention altogether yet, it proposes 
starting address decode and read-out. Therefore, internal enhancement is attained from the 
standpoint of the number of half cycles of a clock signal in the interior access time of the 
maximum permissible (namely, the maximum time amount of read-out of address decode and 
WORD), and the maximum-permissible access time is still the same to a given frequency seen 
from the exterior of memory. Therefore, the access time seen from the outside is not determined 
any longer depending on the activation period of address decode and read-out actuation, but is 
smaller than the activation period, therefore ~ being the same in the maximum access time by 
this - carrying out - a case ~ a permissible clock signal frequency - it can increase . Since it 
starts to coincidence before the address bit has received all for decode yet, in order to take out 
information from all the WORD that have an address bit corresponding to the received bit, to it, 
some read-out circuits stand in a row and operate at the time of initiation of decode. The 
information outputted from an output is chosen when the whole address is found. Then, easy 
short-time re-routing is performed as compared with original decode and actuation of read-out, 
and the access time is mainly restricted by the lateness of the same actuation as use of a sense 
amplifier etc. 

[0015] Furthermore, according to this invention, it is constituted by two or more words and the 
contents of each WORD express a binary information element. The address input terminal which 
each WORD can access in the address encoded by k bits in binary mode (k is a larger integer 
than 1) and which is integrated-circuit memory and receives an address bit serially, The data 
output terminal which outputs the binary information element corresponding to the contents of 
the WORD by which the address was carried out, In the integrated-circuit memory possessing 
the input register which memorizes a carrier beam address bit, the circuit which decodes the 
received address bit, and the circuit linked to the circuit which reads WORD Said WORD is 
constituted by two or more WORD groups, and the first k address bits of the WORD contained 
in each WORD group differ mutually. If the remaining [k-q] address bits are the same (q is an 
integer smaller than k), a read-out circuit is prepared for every WORD group and memory 
receives k address bit Said read-out circuit takes out the binary information expressed according 
to the contents of the WORD group corresponding to the first k address bit of a carrier beam. 
The control-output multiplexing circuit where memory outputs the binary information expressed 
according to the contents of the WORD which has the address corresponding to received k bits 
further to said data output terminal is provided. 
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[0016] The above-mentioned memory enforces the above-mentioned approach. Since some read- 
out circuits where the memory according to this invention as compared with standard memory 
operates to juxtaposition exist, a dimension becomes large slightly, however - it should observe 
— actuation is the technical simplicity of the same memory of this as actuation of memory 
standard as a whole. In order to make a permissible clock signal frequency high, the read-out 
circuit of the same format as standard memory can be used. This means that increase of power 
consumption is not what depends only on the number of the read-out circuits used increasing, 
and is depended on what the complexity of the circuit of memory increased. 
[0017] q-bit decode of the start of the addresses of WORD to read can actually be carried out in a 
standard line decoding circuit and a train decoding circuit. Decode of the [k-q] bit of the carrier 
beam remainder corresponds to generating of the control signal for a multiplexing circuit and a 
read-out circuit. 

[0018] The received address bit is memorized in standard memory by the shift register formed 
from k eels. This shift register is connected to an address input terminal. For the memory which 
can operate in sequential read-out mode, further, this input register is constituted so that it can 
operate as a binary address counter. 

[0019] In a desirable mode, this invention memorizes [ 1st ] the remaining [k-q] address bits to 
the 2nd of the first q address bit. Therefore, two shift subregisters which have q eel and the [k-q] 
eel, respectively are used. Two subregisters are connected to an address input terminal. By this 
configuration, it becomes memorizable [ the address bit of the same line as the always same eel 
]. Thereby, this invention can carry out easily. In fact, it becomes still more complicated to use a 
single shift register so that the first q address bit may be supplied shortly after the q-th bit won 
popularity. When using a single shift register, the contents of the eel of this register will be 
changed by shift, decoding. In order to secure the stability of q bits used for decode in fact 
therefore, it is required to prepare a buffer register between an input register and a decoder 
circuit. 

[0020] It has q eel and actuation cannot be limited to the input register of the single shift register 
mold by which direct continuation was carried out to the address input terminal further again. In 
order to secure the stability of the bit used [ 1st ] for decode of the address, it is required for the 
received first q address bit to be memorizable. In order to enable it to control an output 
multiplexing circuit to the 2nd by the clear (k-q> if it to be 1) and stable approach, it is required 
for it for the received remaining [k-q] address to be also memorizable. 

[0021] In a desirable mode, this invention offers how memory has the so-called sequential read- 
out mode in which memory outputs automatically the 2nd binary information element expressed 
according to the contents of the 2nd WORD of memory to a data output terminal after read-out 
of the contents of the 1st WORD corresponding to the 1st address. 
[0022] The stored address is changed automatically and serial access memory has without 
external mediation read-out mode with which the information element corresponding to the 
contents of the WORD which continues after that is outputted automatically, shortly after the 
address received from the exterior is stored in an address counter and the information 
corresponding to the received address is outputted outside. Modification of the address actually 
has the most common increment of the address. 

[0023] This invention provides coincidence with the memory whose input registers are ** and a 
binary address counter. 

[0024] Of course, unlike the case of standard memory, there is no modification on the approach 
of the contents of the q eel of the subregister corresponding to the first q address bit with 
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sequential read-out mode. These contents are not changed unless it has the first q address bit in 
which the 2nd WORD differs from the 1st WORD. The stored remaining [k-q] bits are used in 
order that modification of the first q address bit may distinguish whether it is the need. 
[0025] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show the memory 1 which is the 

EEPROM mold memory manufactured by well-known semiconductor technology. 

[0026] For example, this memory 1 is constituted from m words (from WO to W255) in which 

each WORD is formed of b basic memory cells by 1 lines which each line consisted of. 

[0027] By the standard approach, b becomes an integer equal to the power of 1, m, and2. 

Hereafter, it is referred to as l=m=24=16 and b=23=8 in explanation. 

[0028] The address ADD typically encoded by k bits with which are satisfied of 2 k=l*m is 

given for every WORD. Please understand that it is referred to as k= 8, 4 bits of high orders of 

the address determine a line to choose, and 4 bits of low order of the address determine WORD 

to read in the line to choose in the following explanation. 

[0029] According to this invention, this approach starts decode of that address ADD, when the 
first q (=k-p) bit of Address ADD is received. Here, q and p are integers and p<k. There is 2 k 
word in memory. There are 2 p words of WORD which has the address where these q address bit 
and the first q address bit which were received are the same to q address bit. Therefore, based on 
the received first q address bit, a 2p piece binary information element is taken out. 
[0030] Therefore, WORD is divided into 2 p word group, and, as for each WORD group, a read- 
out circuit is prepared as follows. In each WORD group, the remaining p address bits of the 
WORD from which, as for WORD, the first q address bit differs mutually are the same. In the 
example, p is equal to 1 . 

[0031] Therefore, supposing it receives Address ADD serially, decode of this address will be 
started before the least significant bit appears in an input yet. In this condition, while this can 
determine certainly the line which should be chosen based on the received first bit, it means that 
the uncertainty of a certain extent remains about specific WORD to read, the case of p= 1 — 
memory ~ a two half (memory) - an array ~ it is formed of Ml and M2, and the half-array Ml 
corresponds to the room where the last address bit is equal to 1, and the half-array M2 of another 
side is considered to correspond to the room where the last address bit is equal to 0. A memory 
array is divided into an even parity half array and an odd parity half array. 
[0032] Memory 1 is a standard approach about the binary information element DATA 
corresponding to the address ADD which received the address ADD of one WORD to read with 
the serial ****** address input terminal 2 and input register RI which receives an address bit. 
The data output terminal 3 outputted outside serially and the input terminal 4 which receives the 
clock signal CLK which occurs in the exterior of memory and sets up the working speed of 
memory 1, The input terminal 5 (in one example) which receives the read-out control-logic 
signal READ The line decoding circuit LD which chooses one of 1 lines of each ** array at the 
time of READ=1 as the WORD of memory is read, and two multiplexers (namely, 2p) MUX1 
and MUX2 are controlled. The train decoding circuit CD which chooses 1 word which should 
read of the lines chosen by the line decoding circuit for every half-array by these multiplexers is 
provided. 

[0033] The control circuit CC where memory 1 sends further the control signal which 
synchronizes actuation of memory 1 appropriately in response to a clock signal CLK and the 
read-out control signal READ to various circuits in memory In order to take two binary data 
components, to come out and to carry out from two selected WORD, Two read-out circuits SA1 
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and SA2 where one was attached to one of the half-arrays Ml and M2, respectively, One of the 
taken-out 2p binary information elements is chosen (following the condition of the selection 
signal received from the control circuit CC). It has the output multiplexer MUXS and output 
register RO which have 2p parallel input and one parallel output for outputting outside the 
information element taken out and chosen. Typically, this output register is a shift register of a 
parallel input / serial output. The input of an output register RO is connected to the output of the 
output multiplexer MUXS, and the output of an output register RO is connected to the output 
terminal 3. (if the information element is encoded by b= 8 bits) According to the above- 
mentioned conditions, naturally, this output register RO is formed of eight eels. 
[0034] Since a rank exception is satisfactory and this contractor can manufacture a circuit based 
on explanation of the following actuation, the detailed explanation of the logical organization of 
a circuit is omitted. 

[0035] Input register RI is formed with the following two registers. That is, it is formed with the 
2nd subregister RI 2 which has the 1st subregister RI 1 which has the serial input which stores 
the first q bits of the received address ADD, and a parallel output, the serial input which stores 
the remaining [k-q] bits, of the received address ADD, and a parallel output (formed only of one 
eel). 

[0036] Two subregisters RI1 and RI2 are shift registers which connected the input to the address 
input terminal 2, respectively. 

[0037] The parallel output of the subregister RI 1 is connected to the decoding circuits LD and 
CD. Four of the eels of the subregister RI 1 are connected to the line decoding circuit LD, and 
other three eels are connected to the train decoding circuit CD. In addition, in order that a train 
decoding circuit may process not 4 bits but a triplet as compared with the standard memory 
which has an equivalent capacity, please note that size is small. 

[0038] The subregister RI 1 receives the shift control-logic signal SR 1. At the time of SR 1= 1, 
the contents of the eel answer the first transition of a clock signal, and are shifted at a time one 
cel. 

[0039] The parallel output (in the case of this example, since it is k-q=l , it is a serial output) of 
the subregister RI 2 is connected to a control circuit CC. ADO is the contents of the subregister 
RI 2. The subregister RI 2 receives the shift control-logic signal SR 2. At the time of SR 2= 1, 
the contents of the eel answer the first transition of a clock signal, and are shifted at a time one 
cel. 

[0040] These bits are stored in the subregister RI 1 when the first q address bit of memory 

without sequential read-out mode is received (when shown in drawing 1 ). 

[0041] These bits are stored in the subregister RI 2 when the remaining p address bits are 

received. At this time, a control signal SR 1 is held at a condition equal to 0, and the contents of 

the subregister RI 1 are made not to be changed. 

[0042] Read-out of WORD consists of the next phase. 

** Serially in response to the fact that the first 7 address bit of WORD to read, store in the 1st 
subregister RI 1 (SR 1= 1). 

** Are concurrent with what (SR 2= 1 and SR 1= 0) is stored in the eel of the 2nd subregister RI 
2 in response to the last address bit. The first 7 address bit of a carrier beam is decoded by the 
line decoding circuit LD and the train decoding circuit CD. Swerve from the read-out circuits 
SA1 and SA2 to the WORD of the two half-arrays Ml and M2 whose first seven addresses 
correspond with the first 7 address bit of a carrier beam, and it it-connects. The binary 
information element expressed by these two WORD is taken out by the read-out circuits SA1 
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and SA2. ** Decode the remaining address bits (ADO) by the control circuit CC 0- That is, the 
selection signal given to an output multiplexer is generated and the binary information element 
expressed according to the contents of the WORD which has the address which is in agreement 
with received 8 address bit is outputted to the output-data terminal 3 by the output multiplexer 
MUXS and the output register RO. In fact, since it is p= 1, the output multiplexer MUXS can be 
controlled directly by connecting the output of the subregister RI 2 to the control input of the 
output multiplexer MUXS. 

[0043] The example shown in drawing 1 is explained as one example. In fact, most commercial 
serial access memory operates in sequential read-out mode. 

[0044] There are the following differences as compared with memory drawing 1 with sequential 
read-out mode (when shown in drawing 2 ). Memory has the control input terminal 6 which 
receives the control-logic signal SR which can go into sequential read-out mode. SR=1 shall 
correspond to sequential read-out mode. Input register RI operates as a binary address counter. 
The 1st and 2nd subregister RI1 and RI2 is not a mere shift register. It assumes that the contents 
of the subregisters RI1 and RI2 can change sequential read-out mode inside memory. Input 
register RI is controlled by the control circuit CC, and it will make an automatic (being 
increment 1 typically) change of the contents of said counter (if Signal INC is a logic state 1). 
(control-logic signal INC) 

[0045] The subregisters RI1 and RI2 increment one unit of the (answering the first transition of 
for example, a control-logic signal) contents in response to the control-logic signal INC. 
[0046] The subregister RI 2 has one output which outputs the digit riser logic signal CRI2 further 
again. All the bits in which this signal CRI2 was stored in this, register after the increment of the 
contents of the subregister RI 2 will be in the predetermined condition 1, for example, a 
condition, when it is zero (0). Before an increment, this corresponds, when all the bits stored in 
this register are 1. Generally, this is equivalent to changing the contents of the subregister RI 1 to 
read the WORD in the next address of the address of the WORD read before the increment. 
Therefore, in addition to Signal INC, a signal CRI2 is given to the subregister RI 1, the first 
transition of INC and CRI 2= 1 is answered only at the time of INC and CRI 2= 1, and the 
increment of the contents of the subregister RI 1 is carried out to coincidence. The read-out 
circuits SA1 and SA2 receive respectively the read-out control signal expressed with READ1 
and READ2, respectively. 

[0047] It is performed as follows. : READ 1 =SR*READ* AD0+READ*/SR 
READ2=SR*READ*/AD0+READ*/SR* expresses an AND, + expresses an OR, and / expresses 
a reversal signal. 

[0048] The address can divide into two cases about the ejection of the information from the 
address by whether it is given to memory with the address input terminal 2, or it generates inside. 
[0049] 1 When receiving the address from the exterior, this example is equivalent to the same 
mode of operation as the actuation shown in drawing 1 . 

[0050] By the approach same in order to read WORD as the example shown in drawing 1 , q bits 
of the start are used by line decoding and the train decoding circuits LD and CD, and the 
remaining p bits are used by the control circuit CC. 

[0051] When the information element of 2p taken out from the memory cell is read (it is 
READ 1 =READ2=READ, of course), the information corresponding to received k bits is stored 
in an output register RO by the output multi-pre sir MUXS (selection by ADD). Subsequently, 
an information element is outputted to a data output terminal by the shift in an output register 
RO. 
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[0052] 2 the output of the information element corresponding to the address first given in 
sequential read-out sequential read-out mode - then, the address is changed without the 
mediation from the outside so that other information elements may be outputted outside 
continuously. 

[0053] Like before, the first above-mentioned address presupposes that 1 unit increment is 
carried out in order to give the information stored in the WORD in the next address. 
[0054] The next phase is performed. 

** Output the information which corresponds in response to k address bit from the exterior to a 
data output terminal. 

** Increment the one unit of the contents of the 2nd subregister RI 2 in parallel to the output of 
the information on a data output terminal. The 1st subregister RI 1 is incremented conditionally 
(as the function of CRI2). after an increment and the contents of the subregister RI 1 - decoding 
„ ** - request information is taken out by the read-out circuits ( SA1 or SA2 suitable as a 
function of the contents AD 0 of the subregister RI 2 after an increment which determine the 
condition of READ1 and READ2. 

[0055] For example, an increment can be carried out if the one half of the information bit 
memorized by the output register is actually outputted to the data output terminal. An important 
thing is not waiting for the output of the last bit of an output register, and not performing the next 
read-out actuation, this lowers a maximum-permissible clock frequency effectively - things ~ 
** In other words, also in sequential read-out mode, there is an advantage from which the profits 
of the internal access time equal to the internal access time in the case of un-sequential read-out 
mode (from the outside to the ************ case [ jhe address / Or correctly ]) at least are 
obtained. 

[0056] In the illustrated example, the carrier beam assumption of the 1st address (ADO passing 
zero) of the 1st WORD of a half-array is carried out from the outside. The increment (ADO 
passing one) of this 1st address gives the 2nd address of the 2nd WORD in the half-array Ml . 
The first q bits of the 1st and 2nd address are the same. In order to read the contents of the 2nd 
WORD, q bits stored in the subregister RI 1 are not changed (CRI 2= 0). It is READ1=/READ 
2= 1. 

[0057] The following phase is performed in order to read the following WORD in the half-array 
M2. 

** Increment the contents of the subregister RI 2 (AD [ 0= 0 ] and CRI 2= 1) with a control 
signal INC, and it is the subregister RI 1 (with the q-th address bit). Probably the contents of 
modification of one or more bits in other address bits are incremented, q bits stored in the 
subregister RI 1 after an increment are decoded by the decoding circuits LD and CD. ** By the 
** read-out circuit SA 2 (READ2=/READ 1=1) The binary information which took out the 
WORD corresponding to the address after an increment to read-out and a ** output register is 
stored, and ** information is outputted. 

[0058] Of course, this invention is not limited to the above-mentioned example, and it can be 
performed, without deviating from the design for this invention from other amelioration and 
escapes. Especially a memory cell can be constituted in the group of three or more a large 
number. In this case, the access time seen inside memory increases, power consumption also 
corresponded and the occupancy tooth space of memory also increases. 
[0059] It is possible to use 2p output register, to attach one of the read-out circuits to the each 
further again, and to prepare an output multiplexer between these output registers and a data 
output terminal. 2p word can always be then outputted to read-out and a data output terminal in 
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sequential read-out mode at continuation of these WORD. Therefore, unless the first q address 
bit is changed, effective read-out is not made. 


TECHNICAL FIELD 

[Field of the Invention] This invention relates to serial access memory. Although especially this 
invention can be adapted for memory volatile [ of other formats ], or non-volatile, it relates to 
eliminable programmable read-only memory (EEPROMs) electrically. 

I 


PRIOR ART 


[Description of the Prior Art] (from a number of an information element of standpoints 
memorized) Current development of the memory of the integrated-circuit format of having a 
very large information storage capacity is furthered by the request which wants to make high the 
frequency of the clock signal which determines the working speed of the system incorporating 
these integrated-circuits memory. Consequently, coincidence also has the research which 
shortens increasingly time amount which accesses the contents of the WORD which constitutes 
these memory. "WORD" means a physical stereo with the contents showing the binary 
information element encoded by b bits here, b is an integer here. WORD is formed of b basic 
memory cells, and each basic memory cell is typically formed of a store circuit. 
[0003] Seeing from the access time, parallel access memory is the most advantageous memory. 
The period corresponding to 1 cycle of the clock signal which determines the working speed of 
such memory is enough to give one of the memory of these for the one address which is the 
WORD from which the contents are read in parallel. 

[0004] Nevertheless, as for serial access memory, that a manufacture price is low, that a package 
is especially small light clearly, etc. have a clear advantage again as compared with parallel 
access memory. In fact, there are very few contact pins which need serial memory. The number 
of contact pins of an integrated circuit affects extremely the amount of space which an integrated 
circuit occupies. Consequently, serial access memory is very useful portable. 
[0005] However, it is desirable that the clock signal frequency and storage capacity of these 
serial access memory can be increased. Memory capacity is 64 kilobits and the present most 
highly efficient product operates on the frequency of about 1MHz. The frequency more than the 
storage capacity and the 5MHz range of about 256 kilobits is expectable in the near future. 
[0006] In fact, the technical issue essentially involved to the access time to the contents of 
WORD in read-out mode produces increase of the clock signal frequency of these memory. The 
time of the address of WORD being known by memory with the "access time" in "read-out 
mode" (at namely, the time of memory receiving all the address bits of WORD serially), Please 
understand that the period seen in the exterior between the time of the binary information which 
the contents of the memory cell of WORD express beginning to become available (when 
memory being serial output memory), or the time of becoming available in the exterior of 
memory through one or more output pins (when memory being parallel output memory or the 
information element being encoded by 1 bit) is meant. 

[0007] The access time is essentially restricted by time amount required to perform the following 
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two phases in order. 

- Switch appropriately various change equipments for connecting a read-out circuit to the 
WORD which has decoding the address which memory received, i.e., the contents showing 
binary information reading. 

- The binary information on a logic signal format is taken out from an original read-out process, 
i.e., the read WORD, (the memory cell of WORD does not necessarily memorize a directly 
usable logic information element, but, generally the metaphor has the physical characteristic 
which is changed into a logic signal by the suitable circuit which consists of differential 
amplifier and which can be changed). 

[0008] By the standard approach, the address encoded by the bit of a certain number can receive 
serially with a shift register. Only many clock signal cycles of the number as the address bit 
which can be received with this same approach continue. 

[0009] The maximum-permissible access time is often equal to an odd times as many duration as 
the half cycle of a clock signal. For example, this access time is set as 3 half cycles, when 
memory is connected to the micro wire or the I2C mold bus, and when memory is connected to 
the SPI bus, it is set as a half cycle. 

[0010] Therefore, the format of a bus that memory communicates with other equipments 
determines the maximum-permissible access time to a given clock signal frequency. For 
example, the permission access time is restricted to 250 nanoseconds and this corresponds to the 
engine-performance level near the engine-performance level of the equipment which reads high- 
speed parallel access memory to use an SPI bus and the clock signal frequency of 2MHz. 
[001 1] Technical difficulty arises in structure peculiar to a required toggling speed. If there is a 
solution means, the circuit used is a high power consumption circuit in many cases. In the 
memory often constituted by portable [ which is asked for the minimum power consumption 
level ], this is hardly desirable. The frequency of a clock signal is determined to the maximum- 
permissible access time it is expected in fact therefore that is the format of the bus used. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the standard 
configuration of the conventional serial access memory, the standard read-out approach, the 
same configuration of serial access memory as a functional target, and the read-out approach, 
when the above-mentioned technical issue is solved, and it has technical conciseness and low 
power consumption and they are seen from the outside. 


MEANS 


[Means for Solving the Problem] Each memory is constituted by two or more words at the form 
of a matrix, and the contents of each WORD express a binary information element. Each WORD 
can access in the address encoded by k bits in binary mode (k is a larger integer than 1). The 
approach by this invention which reads the contents of the WORD of integrated-circuit memory 
that an address bit is serially supplied to memory through an address input terminal Are 
concurrent with receiving serially the first q bits of the 1-word address to read (q being an integer 
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smaller than k), and receiving the remaining [k-q] bits of said address, in order to read the 1- 
word contents. Decode the first [ said ] q bits of said received address, and a read-out circuit is 
connected to the WORD which has the first q address bit corresponding to the first [ said ] q bits 
of said received address. Take out the binary information element which the contents of said 
WORD express, and while decoding said remaining [k-q] bits of said 1 word [ to read ] address 
Said binary information element which said contents of said WORD which has an address bit 
corresponding to the first [ said ] q bits of said received address express is outputted to the data 
output terminal of memory. 

[0014] Therefore, before the address bit has received this invention altogether yet, it proposes 
starting address decode and read-out. Therefore, internal enhancement is attained from the 
standpoint of the number of half cycles of a clock signal in the interior access time of the 
maximum permissible (namely, the maximum time amount of read-out of address decode and 
WORD), and the maximum-permissible access time is still the same to a given frequency seen 
from the exterior of memory. Therefore, the access time seen from the outside is not determined 
any longer depending on the activation period of address decode and read-out actuation, but is 
smaller than the activation period, therefore - being the same in the maximum access time by 
this - carrying out - a case - a permissible clock signal frequency - it can increase . Since it 
starts to coincidence before the address bit has received all for decode yet, in order to take out 
information from all the WORD that have an address bit corresponding to the received bit, to it, 
some read-out circuits stand in a row and operate at the time of initiation of decode. The 
information outputted from an output is chosen when the whole address is found. Then, easy 
short-time re-routing is performed as compared with original decode and actuation of read-out, 
and the access time is mainly restricted by the lateness of the same actuation as use of a sense 
amplifier etc. 

[0015] Furthermore, according to this invention, it is constituted by two or more words and the 
contents of each WORD express a binary information element. The address input terminal which 
each WORD- can access in the address encoded by k bits in binary mode (k is a larger integer 
than 1) and which is integrated-circuit memory and receives an address bit serially, The data 
output terminal which outputs the binary information element corresponding to the contents of 
the WORD by which the address was carried out, In the integrated-circuit memory possessing 
the input register which memorizes a carrier beam address bit, the circuit which decodes the 
received address bit, and the circuit linked to the circuit which reads WORD Said WORD is 
constituted by two or more WORD groups, and the first k address bits of the WORD contained 
in each WORD group differ mutually. If the remaining [k-q] address bits are the same (q is an 
integer smaller than k), a read-out circuit is prepared for every WORD group and memory 
receives k address bit Said read-out circuit takes out the binary information expressed according 
to the contents of the WORD group corresponding to the first k address bit of a carrier beam. 
The control-output multiplexing circuit where memory outputs the binary information expressed 
according to the contents of the WORD which has the address corresponding to received k bits 
further to said data output terminal is provided. 

[0016] The above-mentioned memory enforces the above-mentioned approach. Since some read- 
out circuits where the memory according to this invention as compared with standard memory 
operates to juxtaposition exist, a dimension becomes large slightly, however - it should observe 
- actuation is the technical simplicity of the same memory of this as actuation of memory 
standard as a whole. In order to make a permissible clock signal frequency high, the read-out 
circuit of the same format as standard memory can be used. This means that increase of power 
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consumption is not what depends only on the number of the read-out circuits used increasing, 
and is depended on what the complexity, of the circuit of memory increased. 
[0017] q-bit decode of the start of the addresses of WORD to read can actually be carried out in a 
standard line decoding circuit and a train decoding circuit. Decode of the [k-q] bit of the carrier 
beam remainder corresponds to generating of the control signal for a multiplexing circuit and a 
read-out circuit. 

[0018] The received address bit is memorized in standard memory by the shift register formed 
from k eels. This shift register is connected to an address input terminal. For the memory which 
can operate in sequential read-out mode, further, this input register is constituted so that it can 
operate as a binary address counter. 

[0019] In a desirable mode, this invention memorizes [ 1st ] the remaining [k-q] address bits to 
the 2nd of the first q address bit. Therefore, two shift subregisters which have q eel and the [k-q] 
eel, respectively are used. Two subregisters are connected to an .address input terminal. By this 
configuration, it becomes memorizable [ the address bit of the same line as the always same eel 
]. Thereby, this invention can carry out easily. In fact, it becomes still more complicated to use a 
single shift register so that the first q address bit may be supplied shortly after the q-th bit won 
popularity. When using a single shift register, the contents of the eel of this register will be 
changed by shift, decoding. In order to secure the stability of q bits used for decode in fact 
therefore, it is required to prepare a buffer register between an input register and a decoder 
circuit. 

[0020] It has q eel and actuation cannot be limited to the input register of the single shift register 
mold by which direct continuation was carried out to the address input terminal further again. In 
order to secure the stability of the bit used [ 1st ] for decode of the address, it is required for the 
received first q address bit to be memorizable. In order to enable it to control an output 
multiplexing circuit to the 2nd by the clear (k-q> if it to be 1) and stable approach, it is required 
for it for the received remaining [k-q] address to be also memorizable. 

[0021] In a desirable mode, this invention offers how memory has the so-called sequential read- 
out mode in which memory outputs automatically the 2nd binary information element expressed 
according to the contents of the 2nd WORD of memory to a data output terminal after read-out 
of the contents of the 1st WORD corresponding to the 1st address. 
[0022] The stored address is changed automatically and serial access memory has without 
external mediation read-out mode with which the information element corresponding to the 
contents of the WORD which continues after that is outputted automatically, shortly after the 
address received from the exterior is stored in an address counter and the information 
corresponding to the received address is outputted outside. Modification of the address actually 
has the most common increment of the address. 

[0023] This invention provides coincidence with the memory whose input registers are ** and a 
binary address counter. 

[0024] Of course, unlike the case of standard memory, there is no modification on the approach 
of the contents of the q eel of the subregister corresponding to the first q address bit with 
sequential read-out mode. These contents are not changed unless it has the first q address bit in 
which the 2nd WORD differs from the 1st WORD. The stored remaining [k-q] bits are used in 
order that modification of the first q address bit may distinguish whether it is the need. 
[0025] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show the memory 1 which is the 
EEPROM mold memory manufactured by well-known semiconductor technology. 
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[0026] For example, this memory 1 is constituted from m words (from WO to W255) in which 
each WORD is formed of b basic memory cells by 1 lines which each line consisted of. 
[0027] By the standard approach, b becomes an integer equal to the power of 1, m, and2. 
Hereafter, it is referred to as l=m=24=16 and b=23=8 in explanation. 
[0028] The address ADD typically encoded by k bits with which are satisfied of 2 k=l*m is 
given for every WORD. Please understand that it is referred to as k= 8, 4 bits of high orders of 
the address determine a line to choose, and 4 bits of low order of the address determine WORD 
to read in the line to choose in the following explanation. 

[0029] According to this invention, this approach starts decode of that address ADD, when the 
first q (=k-p) bit of Address ADD is received. Here, q and p are integers and p<k. There is 2 k 
word in memory. There are 2 p words of WORD which has the address where these q address bit 
and the first q address bit which were received are the same to q address bit. Therefore, based on 
the received first q address bit, a 2p piece binary information element is taken out. 
[0030] Therefore, WORD is divided into 2 p word group, and, as for each WORD group, a read- 
out circuit is prepared as follows. In each WORD group, the remaining p address bits of the 
WORD from which, as for WORD, the first q address bit differs mutually are the same. In the 
example, p is equal to 1 . 

[0031] Therefore, supposing it receives Address ADD serially, decode of this address will be 
started before the least significant bit appears in an input yet. In this condition, while this can 
determine certainly the line which should be chosen based on the received first bit, it means that 
the uncertainty of a certain extent remains about specific WORD to read, the case of p= 1 — 
memory - a two half (memory) - an array -- it is formed of Ml and M2, and the half-array Ml 
corresponds to the room where the last address bit is equal to 1, and the half-array M2 of another 
side is considered to correspond to the room where the last address bit is equal to 0. A memory 
array is divided into an even parity half array and an odd parity half array. 
[0032] Memory 1 is a standard approach about the binary information element DATA 
corresponding to the address ADD which received the address ADD of one WORD to read with 
the serial ****** address input terminal 2 and input register RI which receives an address bit. 
The data output terminal 3 outputted outside serially and the input terminal 4 which receives the 
clock signal CLK which occurs in the exterior of memory and sets up the working speed of 
memory 1 , The input terminal 5 (in one example) which receives the read-out control-logic 
signal READ The line decoding circuit LD which chooses one of 1 lines of each ** array at the 
time of READ=1 as the WORD of memory is read, and two multiplexers (namely, 2p) MUX1 
and MUX2 are controlled. The train decoding circuit CD which chooses 1 word which should 
read of the lines chosen by the line decoding circuit for every half-array by these multiplexers is 
provided. 

[0033] The control circuit CC where memory 1 sends further the control signal which 
synchronizes actuation of memory 1 appropriately in response to a clock signal CLK and the 
read-out control signal READ to various circuits in memory In order to take two binary data 
components, to come out and to carry out from two selected WORD, Two read-out circuits SA1 
and SA2 where one was attached to one of the half-arrays Ml and M2, respectively, One of the 
taken-out 2p binary information elements is chosen (following the condition of the selection 
signal received from the control circuit CC). It has the output multiplexer MUXS and output 
register RO which have 2p parallel input and one parallel output for outputting outside the 
information element taken out and chosen. Typically, this output register is a shift register of a 
parallel input / serial output. The input of an output register RO is connected to the output of the 
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output multiplexer MUXS, and the output of an output register RO is connected to the output 
terminal 3. (if the information element is encoded by b= 8 bits) According to the above- 
mentioned conditions, naturally, this output register RO is formed of eight eels. 
[0034] Since a rank exception is satisfactory and this contractor can manufacture a circuit based 
on explanation of the following actuation, the detailed explanation of the logical organization of 
a circuit is omitted. 

[0035] Input register RI is formed with the following two registers. That is, it is formed with the 
2nd subregister RI 2 which has the 1st subregister RI 1 which has the serial input which stores 
the first q bits of the received address ADD, and a parallel output, the serial input which stores 
the remaining [k-q] bits of the received address ADD, and a parallel output (formed only of one 
eel). 

[0036] Two subregisters RI1 and RI2 are shift registers which connected the input to the address 
input terminal 2, respectively. 

[0037] The parallel output of the subregister RI 1 is connected to the decoding circuits LD and 
CD. Four of the eels of the subregister RI 1 are connected to the line decoding circuit LD, and 
other three eels are connected to the train decoding circuit CD. In addition, in order that a train 
decoding circuit may process not 4 bits but a triplet as compared with the standard memory 
which has an equivalent capacity, please note that size is small. 

[0038] The subregister RI 1 receives the shift control-logic signal SR 1. At the time of SR 1= 1, 
the contents of the eel answer the first transition of a clock signal, and are shifted at a time one 
cel. 

[0039] The parallel output (in the case of this example, since it is k-q=l, it is a serial output) of 
the subregister RI 2 is connected to a control circuit CC. ADO is the contents of the subregister 
RI 2. The subregister RI 2 receives the shift control-logic signal SR 2. At the time of SR 2= 1, 
the contents of the eel answer the first transition of a clock signal, and are shifted at a time one 
cel. 

[0040] These bits are stored in the subregister RI 1 when the first q address bit of memory 

without sequential read-out mode is received (when shown in drawing 1 ). 

[0041] These bits are stored in the subregister RI 2 when the remaining p address bits are 

received. At this time, a control signal SR 1 is held at a condition equal to 0, and the contents of 

the subregister RI 1 are made not to be changed. 

[0042] Read-out of WORD consists of the next phase. 

** Serially in response to the fact that the first 7 address bit of WORD to read, store in the 1st 
subregister RI 1 (SR 1= 1). 

** Are concurrent with what (SR 2= 1 and SR 1= 0) is stored in the eel of the 2nd subregister RI 
2 in response to the last address bit. The first 7 address bit of a carrier beam is decoded by the 
line decoding circuit LD and the train decoding circuit CD. Swerve from the read-out circuits 
SA1 and SA2 to the WORD of the two half-arrays Ml and M2 whose first seven addresses 
correspond with the first 7 address bit of a carrier beam, and it it-connects. The binary 
information element expressed by these two WORD is taken out by the read-out circuits SA1 
and SA2. ** Decode the remaining address bits (ADO) by the control circuit CC (). That is, the 
selection signal given to an output multiplexer is generated and the binary information element 
expressed according to the contents of the WORD which has the address which is in agreement 
with received 8 address bit is outputted to the output-data terminal 3 by the output multiplexer 
MUXS and the output register RO. In fact, since it is p= 1, the output multiplexer MUXS can be 
controlled directly by connecting the output of the subregister RI 2 to the control input of the 
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[0043] The example shown in drawing 1 is explained as one example. In fact, most commercial 
serial access memory operates in sequential read-out mode. 

[0044] There are the following differences as compared with memory drawing 1 with sequential 
read-out mode (when shown in drawing 2 ). Memory has the control input terminal 6 which 
receives the controlrlogic signal SR which can go into sequential read-out mode. SR=1 shall 
correspond to sequential read-out mode. Input register RI operates as a binary address counter. 
The 1 st and 2nd subregister RI1 and RI2 is not a mere shift register. It assumes that the contents 
of the subregisters RI1 and RI2 can change sequential read-out mode inside memory. Input 
register RI is controlled by the control circuit CC, and it will make an automatic (being 
increment 1 typically) change of the contents of said counter (if Signal INC is a logic state 1). 
(control-logic signal INC) 

[0045] The subregisters RI1 and RI2 increment one unit of the (answering the first transition of 
for example, a control-logic signal) contents in response to the control-logic signal INC. 
[0046] The subregister RI 2 has one output which outputs the digit riser logic signal CRI2 further 
again. All the bits in which this signal CRI2 was stored in this register after the increment of the 
contents of the subregister RI 2 will be in the predetermined condition 1, for example, a 
condition, when it is zero (0). Before an increment, this corresponds, when all the bits stored in 
this register are 1. Generally, this is equivalent to changing the contents of the subregister RI 1 to 
read the WORD in the next address of the address of the WORD read before the increment. 
Therefore, in addition to Signal INC, a signal CRI2 is given to the subregister RI 1, the first 
transition of INC and CRI 2= 1 is answered only at the time of INC and CRI 2= 1, and the 
increment of the contents of the subregister RI 1 is carried out to coincidence. The read-but 
circuits SA1 and SA2 receive respectively the read-out control signal expressed with READ1 
and READ2, respectively. 

[0047] It is performed as follows. : READ 1 =SR* READ * AD0+RE AD * /SR 
READ2=SR*READ*/AD0+READ*/SR* expresses an AND, + expresses an OR, and / expresses 
a reversal signal. 

[0048] The address can divide into two cases about the ejection of the information from the 
address by whether it is given to memory with the address input terminal 2, or it generates inside. 
[0049] 1 When receiving the address from the exterior, this example is equivalent to the same 
mode of operation as the actuation shown in drawing 1 . 

[0050] By the approach same in order to read WORD as the example shown in drawing 1 , q bits 
of the start are used by line decoding and the train decoding circuits LD and CD, and the 
remaining p bits are used by the control circuit CC. 

[0051] When the information element of 2p taken out from the memory cell is read (it is 
READ1=READ2=READ, of course), the information corresponding to received k bits is stored 
in an output register RO by the output multi-pre sir MUXS (selection by ADD). Subsequently, 
an information element is outputted to a data output terminal by the shift in an output register 
RO. 

[0052] 2 the output of the information element corresponding to the address first given in 
sequential read-out sequential read-out mode « then, the address is changed without the 
mediation from the outside so that other information elements may be outputted outside 
continuously. 

[0053] Like before, the first above-mentioned address presupposes that 1 unit increment is 
carried out in order to give the information stored in the WORD in the next address. 
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[0054] The next phase is performed. 

** Output the information which corresponds in response to k address bit from the exterior to a 
data output terminal. 

** Increment the one unit of the contents of the 2nd subregister RI 2 in parallel to the output of 
the information on a data output terminal. The 1st subregister RI 1 is incremented conditionally 
(as the function of CRI2). after an increment and the contents of the subregister RI 1 -- decoding 

** „ request information is taken out by the read-out circuits SA1 or SA2 suitable as a 
function of the contents AD 0 of the subregister RI 2 after an increment which determine the 
condition of READ 1 and READ2. 

[0055] For example, an increment can be carried out if the one half of the information bit 
memorized by the output register is actually outputted to the data output terminal. An important 
thing is not waiting for the output of the last bit of an output register, and not performing the next 
read-out actuation, this lowers a maximum-permissible clock frequency effectively ~ things ~ 
** In other words, also in sequential read-out mode, there is an advantage from which the profits 
of the internal access time equal to the internal access time in the case of un-sequential read-out 
mode (from the outside to the************ case [ The address / Or correctly ]) at least are 
obtained. 

[0056] In the illustrated example, the carrier beam assumption of the 1st address (ADO passing 
zero) of the 1 st WORD of a half-array is carried out from the outside. The increment (ADO 
passing one) of this 1st address gives the 2nd address of the 2nd WORD in the half-array Ml. 
The first q bits of the 1st and 2nd address are the same. In order to read the contents of the 2nd 
WORD, q bits stored in the subregister RI 1 are not changed (CRI 2= 0). It is READ1=/READ 
2-1. 

[0057] The following phase is performed in order to read the following WORD in the half-array 
M2. 

** Increment the contents of the subregister RI 2 (AD [ 0= 0 ] and CRI 2= 1) with a control 
signal INC, and it is the subregister RI 1 (with the q-th address bit). Probably the contents of 
modification of one or more bits in other address bits are incremented, q bits stored in the 
subregister RI 1 after an increment are decoded by the decoding circuits LD and CD. ** By the 
** read-out circuit SA 2 (READ2=/READ 1=1) The binary information which took out the 
WORD corresponding to the address after an increment to read-out and a ** output register is 
stored, and ** information is outputted. 

[0058] Of course, this invention is not limited to the above-mentioned example, and it can be 
performed, without deviating from the design for this invention from other amelioration and 
escapes. Especially a memory cell can be constituted in the group of three or more a large 
number. In this case, the access time seen inside memory increases, power consumption also 
corresponded and the occupancy tooth space of memory also increases. 
[0059] It is possible to use 2p output register, to attach one of the read-out circuits to the each 
further again, and to prepare an output multiplexer between these output registers and a data 
output terminal. 2p word can always be then outputted to read-out and a data output terminal in 
sequential read-out mode at continuation of these WORD. Therefore, unless the first q address 
bit is changed, effective read-out is not made. 
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[Brief Description of the Drawings] 

[Drawing 11 The memory configuration by this invention is shown. 

[Drawing 21 Other memory configurations by this invention which can use sequential read-out 
mode are shown. 
[Description of Notations] 

1 Memory 

2 Address Input Terminal 

3 Data Output Terminal 

4 Five Input terminal 

6 Control Input Terminal 
RI Input register 
LD Line decoding circuit 
CD Train decoding circuit 

5 A Read-out circuit 
MUXS Output multiplexer 
RO Output register 
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